Study Objective: Temperament was explored as a factor in both nightwaking and bedsharing in preschool-aged children. Design: Bedsharers and solitary sleepers were categorized based on the frequency of current bedsharing. MANOVA was used to examine associations among temperament and sleep measures. Setting: Two preschools affiliated with a rural university in the Northeast United States. Participants: 67 children between 2.4-5.6 years of age from two University-affiliated preschools were studied. Intervention: Child temperament was rated by parents and teachers using the Carey Temperament Scale and compared to night-waking, current sleep habits, and the circumstances in which bedsharing occurred Measurements and Results: Parents and preschool teachers completed the Carey Temperament Scale for 3-7 year olds. Parents also scored the Sleep Habits Inventory and the Sleeping Arrangements Inventory, which provided a current and retrospective history of the child's sleep location and sleep patterns. Parents' ratings showed that bedsharers have less regular bedtimes; difficulty with sleep onset; more night-waking; and seek out the parents following awakening during the night. Temperamentally, bedsharers were found to be more intense and exhibit less adaptability and rhythmicity. However, teachers' temperament ratings did not predict bedsharing and were not concordant with parental ratings. Conclusions: These findings suggest that bedsharing at preschool age is a complex phenomenon related to parents' ratings of child temperament, sleep habits, and disturbances such as night waking. Implications for the clinical assessment of sleep disorders are discussed.
INTRODUCTION

EARLY CHILDHOOD IS A DEVELOPMENTAL WINDOW IN WHICH DISRUPTIONS IN SLEEP CONTINUITY ARE FRE-QUENTLY REPORTED. 1,2,3
The incidence of reported sleep problems varies from 10% to 29%, 4, 5, 6, 7, 8 with higher prevalence in children who bedshare or co-sleep with their parents. 9, 10 Longitudinal studies suggest that night-time awakenings may reflect enduring, biologically based behavioral traits. 8, 2, 11 Further, parental practices 6, 12 and maternal psychological state 4, 5 frequently interact with biological vulnerability to exacerbate night-time awakenings.
One hypothesis is that sleep disturbance in early childhood may not be due to a greater number of arousals per se, but instead, may be symptomatic of a greater difficulty returning to sleep following spontaneous, night-time awakenings. 12 Evidence against this view using the actigraphy method found that sleepdisordered children had more sleep fragmentation, characterized by an increased number of awakenings and shorter periods of continuous, consolidated sleep, suggesting that sleep-disrupted children have quantitatively more waking episodes. 7 How parents respond to these frequent awakenings is important, highly variable, and culturally specific. There is substantial evidence supporting the importance of nighttime, parent-child interactions in sleep continuity and disturbance. 13, 14, 15 How parent's orchestrate the transition to sleep, the use of sleep aids, and the establishment of strong routines at bedtime regarding bedtime, locale, and preparation for sleep have been shown to facilitate sleep continuity and reduce the incidence of sleep disorders. 16, 17, 18, 19 As a cultural practice, bedsharing is a prevalent sleeping arrangement in many non-Western cultures, such as the Japanese, Mayan, and some African and Indian societies. 20, 21, 22 In one meta-analysis, bedsharing prevalence in early childhood was found to range from 10% to 100% in 175 cultures sampled. 23 In some cases, bedsharing extended into puberty, although infant and early childhood years are most typical. Bedsharing prevalence in the United States is variable and complex due to the mix of cultural proscriptions, secular trends, and differences in parttime vs. all-night bedsharing. The prevalence of bedsharing within ethnic groups and its relationship to sleep disorders are inversely related. 4, 23 Among those groups in the United States that typically do not endorse bedsharing (e.g., Euro-American), it is not known whether bedsharing independently promotes sleep problems or is a benign parental response to ongoing night-waking.
The interaction of bedsharing with intrinsic or biological child factors such as illness, CNS impairment, or temperament has not been directly examined, although these child factors have been statistically correlated with sleep disturbance. 9,10,11 Scher et al. 24 have reported that night-waking distress and settling difficulties are greater in children between 12-30 months with negative temperamental traits. Temperament as a psychological construct is defined as enduring, neurobiological bias/es in sensory, affective and cognitive responsiveness that may disrupt or enhance psychological adjustment in various settings. 25, 26, 27 Children with "difficult" day-time temperament have more frequent nighttime awakenings accompanied by calling out or parent-seeking. 27, 28 In this study, we examined temperamental dimensions of the child's personality in relation to the child's typical sleeping arrangement of bedsharing vs. solitary sleeping. It was hypothesized that negative temperamental traits contribute to night-waking, nighttime parent-seeking and, perhaps, bedsharing propensity. Hence, children with negative traits may be more likely than other children to be bedsharers.
We also sought to examine parental practices at bedtime and the presence or absence of consistent sleep hygiene. We hypothesized that parents of bedsharers compared to solitary sleepers may find it difficult to establish routines for sleep onset and continuity. As part of the evaluation of sleep habits, we were able to examine sleep disturbances and night-waking. It was predicted that bedsharers would show more sleep disturbances than solitary sleepers.
Finally, the consistency and reliability of child temperament ratings was examined by having both parents and pre school teachers rate temperament with the same measure. It was thought that parents' ratings would probably reflect both the child's behavior and aspects of the parent-child relationship, including accumulated sleep deprivation in the parent(s) and the child. Alternatively, teacher ratings may reflect situational adaptations in a school setting. For this reason, teacher ratings may be less influenced by the relationship with the child, but not necessarily more accurate than parent ratings in assessing the child's temperamental traits.
METHOD Participants
This study was approved by the Institutional Review Board of the University of Maine. The participants were recruited from two preschools at the University. The Child Study Center is administered by the Psychology Department and provides a preschool educational experience for families in exchange for reduced tuition rates and voluntary participation in research studies. The Learning Center is administered by the Human Development department. Both facilities serve a training mission for undergraduate majors. Families (N=156; n=124 from Child Study Center; n=32 from Learning Center) were asked to participate in "a study of current and historical sleep patterns and behavioral development" of their preschooler. The final convenience sample of families and teachers that completed all inventories included 67 families. The number of participants recruited from the Child Study Center (n= 53) was higher than from the Learning Center (n= 14) presumably due to the closer ties of the authors to the Psychology run facility. Participation rates were: Child Study Center=43% and Learning Center=44%.
The inventories required approximately 1.5 hours to complete and were returned by the participants to the preschools. We did not include any partially complete packets in our final tally. Table 1 describes the sample demographics. Families were scored according to the Hollingshead Four Factor Index of Social Status and determined to be middle-class, 29 and from small town or rural settings. All of the subjects were Caucasian and native born, with the exception of two Asian children, one of whom was adopted by a white, American family.
Instrument Measures Sleep Habits Inventory
This inventory measures parent-reported sleep habits in early childhood and was modeled after Crowell, Keener, Ginsburg, and Anders, 3 an instrument for sleep habits in toddlers. The Sleep Habits Inventory examined nighttime behaviors, parental guidelines for bedtime and rise-time, night-waking, the presence of sleep problems, ease of sleep onset, use of sleep aids, etc., during the past week using a Likert-style format (1=not this week, 2=1 to 2 times this week, 3=3 to 5 times this week, and 4=6 or more times this week). Although the inventory samples only one week, this has been found to be representative of the child's current sleep patterns 3 and we have used this adaptation successfully in previous work. 19 
Sleep Arrangements Inventory
This assessment was used to provide a current and retrospective history from infancy to the present of the child's sleep location, bedtime routine, night feedings, security object use and circumstances and frequency of bedsharing. It was composed of 30 open-style questions based on Morelli et al. 20 Parents were asked to give a written response in the space provided below each question. Individual responses were later coded by trained judges into prespecified categories based on high to low frequency answers that have been found previously. 19 An "other" category was used for answers that did not meet the criteria for the inclusion in one of the prespecified sets. An example of narrative coding options for the opened-ended question: "What are the usual activities at your house in preparation for bedtime?" were a set of 27 potential responses ranged from "none" to a combination code of "hygiene, play with the parent, snack with food, reading a story" to "other." Coders were blind to the hypotheses of the study. Disagreements between coders on the category in which to place a narrative response were rare. When they did occur, the decision was resolved through discussion with the researchers. Rarely, the data from a query were discarded as unusable, as when a consensus interpretation was not reached easily or the answer was not comprehensible.
Temperament Measurement
Temperament ratings for each child were obtained from a parent (all mothers in this sample) and the child's preschool teacher. Studies of child temperament have found that ratings can be different based on situation (e.g., home vs. school) or rater (e.g., one who may know the child "better" such as a parent or be less involved and perhaps more objective such as a teacher).
Parents and teachers evaluated the child's temperament using the Behavioral Style Questionnaire for three to seven year olds of the Carey Temperament Scale. 30 This instrument has 100 questions arranged in a Likert-style format referring to common, agetypical behaviors. Each subject's scores are later reduced to domain scores on nine categories of temperament: activity, rhythmicity, approach, adaptability, intensity, mood, persistence, distractibility, and threshold. These categories are based on the work of Thomas and Chess 25 and have been widely applied in research on child temperament. 27 Table 2 illustrates a sample question for each of the nine temperament categories. Each question was rated on a six-point scale and summed with similar items to determine the trait score for each of the temperament categories. For example, a score of six (6=almost always) on the question: does "the child run to get where he/she wants to go," would correspond to a high score on the activity dimension.
High category scores are indicative of negative traits, (e.g., poor rhythmicity, low adaptability, high intensity, negative mood, low threshold, etc.). It is generally thought that temperamental traits speak more to the ease with which children can be dealt with by caregivers. For example, children who express negative emotionality in their interactions with caregivers may be scored positively for the dimensions of intensity (high reactivity to the environment), mood (negative in valence), threshold (low sensitivity to aversive events) etc. Similarly, poor modulation of regulatory behaviors such as sleep, ingestion, elimination or arousal, for example, could be expressed as rhythmicity problems or excessive activity levels. These traits would be scored as high values on the Carey Scales.
For the nine temperament categories, internal consistency, estimated by coefficient alpha, ranged between .47-.80, and one month test-retest reliability ranged between .67-.94. 
· RHYTHMICITY
The child eats the same amount at supper each day 1 2 3 4 5 6
· APPROACH
The child is willing to try new things 1 2 3 4 5 6
· ADAPTABILITY
The child can be coaxed out of a forbidden activity 1 2 3 4 5 6
· INTENSITY
The child responds intensely to disapproval 1 2 3 4 5 6
· MOOD
The child laughs and smiles when playing 1 2 3 4 5 6
· PERSISTENCE
The child spends over an hour reading a book or 1 2 3 4 5 6 looking at pictures
· DISTRACTABILITY
The child seems not to hear when involved in a 1 2 3 4 5 6 favorite activity · THRESHOLD Unusual noises (sirens, thunder . . .) interrupt the 1 2 3 4 5 6 child's behavior 1=almost never, 2=rarely, 3=usually does not, 4=usually does, 5=frequently, 6=almost always
Statistical Analyses
A one-way Multivariate Analysis of Variance (MANOVA) was used to examine two levels of sleep locale: solitary sleeping (sleeping in a separate bed for all of the night) or bedsharing (sleeping with the parents for all or part of the night) (see below). Dependent variables used were the nine temperament category scores of the Carey Scale. Temperament ratings for parents and teachers were analyzed separately. A one-way MANOVA was also used to examine sleep locale in relation to the seventeen items of the parent-rated Sleep Habits Questionnaire. Pearson's correlation was used to examine associations of night-waking with bedsharing, sleep habits and parent-and teacher-rated temperament measures.
Procedure
Both parents and teachers scored the Carey Temperament Inventory. (Only parents scored the Sleep Habits and Sleeping Arrangements measures since nocturnal sleep occurred in the home.) Complete packets of the questionnaires were handed out to parents at the preschools by a laboratory assistant. The questionnaire packets took approximately 1.5 hours to complete and were returned by the parents to the preschool. The Carey Temperament Questionnaire was also scored by the participant's teacher based on her experience with the child in the preschool setting. Teachers had known their students for most of the school year at the time the data were collected.
RESULTS
Bedsharing Status
The frequency of bedsharing was measured in the Sleep Arrangements Inventory. The question: "How often does your child slept in the parent(s)' bed for all or part of the night?" was followed by Likert-coded choices: 1= never, 2= rarely, 3= sometimes, 4= often, and 5= always. If the parent scored their answer >3, i.e. 3="sometimes", 4="often" or 5= "always," they were entered into the bedsharer group (N=31). If the score was 1 or 2, i.e."rarely" or "never," they were assigned to the solitary group (N=36). The inclusion of the "sometimes" category in the bedsharer group was used to reflect a common pattern of bedsharing in early childhood in Euro-American families. 23 
Temperament Ratings
The parent and teacher Carey Temperament ratings were examined separately. The MANOVA of the parent's ratings yielded significant multivariate results for group (bedsharers vs. solitary sleepers), (F(9,55)= 2.23; p<.03). Table 3 shows the results of followup, univariate analyses. Significant main effects of group were found for the temperament dimensions of adaptability (F(1, 63) =4.91; p< .03), rhythmicity (F(1, 63) =4.67; p<.03) and intensity (F(1, 63)=6.54; p<.01). Bedsharers had significantly higher scores, than solitary sleepers on these temperament dimensions. Higher scores on the Carey indicate that bedsharers in this sample are less rhythmic, less adaptable, and more intense than solitary sleepers.
The possible contribution of age or gender was explored by MANOVA analyses conducted on age (two levels divided by median split) and bedsharing status (bedsharing vs. solitary) in relation to temperament scores. No significant independent effect of age (age: F(9,55)=1.11; p<0.37) or age X bedsharing interaction was found (F(9,55)=1.55; p<0.16). Similarly, no significant main effect of gender, or interaction of gender and bedsharing, was found for temperament ratings (gender: F(9,56)=1.26, p<.20) gender X bedsharing interaction: F(9,55)=0.73, p<0.68).
MANOVA examination of teacher's ratings did not yield significant findings for group on any of the temperament dimensions (p>.10). Further, no significant correlations were found between parent and teacher temperament ratings.
Sleep Habits Inventory
Results for individual items in the parent-scored Sleep Habits Inventory are shown in Table 4 . The multivariate test statistics were significant (F(17, 46) = 3.59, p<.0001). Follow-up univariate analyses revealed that bedsharers were significantly more likely to awaken in the night (F(1,62)=15.74; p<.0001), and go to the parents' bed after awakening (F(1,62) 
DISCUSSION
Our convenience sample of intact, educated, small town/rural families from a University setting had a relatively high proportion of subjects who were bedsharers at least "sometimes." Schacter 23 found that sleep problems were three times more likely in frequent part-or all-night bedsharers than solitary sleepers. We found similar results in our sample, as well as associations of bedsharing status with temperament and sleep hygiene. However, it is important to stress that the design of the present study does not provide any evidence for the directionality of the cause(s) of these sleep disturbances (i.e., parent, child or interactional factors).
In the present study, preschool-aged bedsharers were more likely than solitary sleepers to awaken in the night and approach the parent(s)' bed after waking, a result that suggests that bedsharing was a child-initiated response to night-waking. Parent temperament ratings revealed that bedsharers had less desirable traits than solitary sleepers in the domains of emotional intensity, adaptability and rhythmicity. Scher et al. 31 also found that preschool-aged night-wakers were rated as high in intensity in parent ratings of the Carey Temperament Scale.
Despite the correlational relationship found between bedsharing, night-waking, and parent ratings of temperament, we did not find that teacher temperament ratings predicted bedsharing or were concordant with parental ratings. Kagan 32 has discussed the inherent problems with parents as subjective raters of their own children's temperament vs. a more objective observational approach. Although there is strong evidence that trait estimates from those with the most knowledge of a person (e.g., family members, close friends etc, are generally accurate), 33 there is also evidence that a parent's psychological state, such as maternal depression, ambivalence or maladaptive cognitive style, 5,4,34 can bias child temperament ratings negatively. Another caveat that cannot be addressed in this study is the likely impact of parental sleep deprivation and the stress of caring for a sleep-disordered child on the parent's assessment of temperament. Sleep deprivation may similarly affect the child's temperament negatively and compromise the child's adaptive functioning and interactions with others, including the parents.
It is well established that poor sleep hygiene is associated with sleep problems in early childhood. 4, 6, 8, 35 In the present study, bedsharers were less likely than solitary sleepers to keep a regular bedtime, fall asleep in their own bed, fall asleep alone or use a night light. However, it is not possible to deduce whether the failure to establish good sleep habits in bedsharers is due to parental practices, child temperament, or the dynamic interaction of parent and child. Anders and colleagues 36, 37, 38 have argued for a link between sleep problems and attachment relationships. He proposes that night-waking is common in all infants and children, but signaling distinguishes children who require parental contact and intervention to return to sleep and may relate to parent-child attachment quality. 12, 13 We propose that as children begin to have the option to leave their beds in early childhood, signaling following nightwaking is accompanied by parent-seeking which may promote part-or all-night bedsharing. By early childhood, temperamental children may have well-established night-waking and parentseeking rituals that are motivated by the need for reassurance during nighttime separations.
The clinical implications of the present study suggest that parents who do not want to bedshare should promote proper sleep hygiene from early infancy, particularly in relation to sleep onset and self-soothing skills following night feedings. 19 However, temperamental children may be particularly resistant to these efforts and may require more intensive parental scaffolding to achieve developmental goals related to sleep onset and continuity. Another implication is that longstanding, chronic sleep disruption for both parents and children may, in a circular fashion, negatively impact parental perceptions of the child.
